It is essentially and urgently to decouple CO 2 emissions growth from economic growth in the era of industrialization which has made seriously environmental pollution. But how to evaluate the state of CO 2 emissions growth decoupling from the regional economic growth? The authors in this paper discover the linkage from "coupling" to "decoupling" between CO 2 emissions growth and regional economic growth by using Tapio model based on the case study of Chongqing Municipality of China. It indicates that the Chongqing Municipality's state ofCO 2 emissions growth decoupling from regional economic growth is very weak. During the years from 1997 to 2015, there was a trend of weak decoupling, strong decoupling, and negative decoupling of expansion between Chongqing's economic growth and its CO 2 emission growth, that is, 58% of the years were in the decoupling elastic value scale of 0<r<0.8, which shows that the speed of Chongqing's economic growth is faster than that of its CO 2 emissions growth, but the state of CO 2 emissions growth decoupling from economic growth is still relatively low. In the future, the improvement of CO 2 emissions efficiency through green and low-CO2 development is the main roadmap of increasing the state of CO 2 emissions growth decoupling from economic growth in Chongqing Municipality.
INTRODUCTION
According to the 2016 BP World Energy Statistics Yearbook, China's CO 2 emissions have grown at an average rate of 4.2 % in the past decade. China has become the world's largest CO 2 emitting country, and CO 2 emissions have reached about 8 billion tons, accounting for about 25% of the total global emissions. China had pledged at the Paris Climate Conference to reduce CO 2 emissions per unit of GDP by 60 to 65 per cent by 2030 from 2005 states. As a joint city of the "One-Belt and One-Road" and the "Yangtze River Economic Belt", Chongqing municipality stands at an important strategic position in the west of China. Its GDP grew from 150.975 billion RMB yuan in 1997 to 157.727 billion RMB yuan in 2015, an average annual increase of 13.9 %, while the CO 2 footprint increased from 5.0141 million hectares in 1997 to 1.06370 million hectares in 2015, an average annual increase of 4.27 % [1] . In the 13th Five-Year Plan, Chongqing Municipality clearly pointed out that CO 2 dioxide emissions per unit of GDP will drop by more than 19.5 % from 2015 to 2020 [2] . Therefore, it is urgently to make sure how to promote decoupling of regional CO 2 emissions from economic growth and increase the green, low-CO 2 and sustainable development of Chongqing's economy.
Recently, environmental issues have received increasing attention as a negative overflow of economic development and have become a hot spot for academic research. Ehrlich P. R., Holden J. (1971) [3] proposed the IPAT model and discussed the impact of population growth, wealth growth, and technological progress on the environment. Dietz (1994) [4] set up the STIRPAT model based on the improvement of the IPAT model. Tapio (2005) [5] raised the "decoupling" assumption of CO 2 emissions from economic growth. The authors in this paper will conduct on the measurement of CO 2 emissions growth decoupling from regional economic growth with a case study of Chongqing Municipality, China so as to find the main roadmap of improving CO 2 emissions efficiency and promoting low-carbon growth and development. Section 2 discusses the measurement methodology of regional CO 2 emissions decoupling state, section 3 empirically analyses measurement of CO 2 emissions decoding state of Chongqing municipality, and section 4is conclusion and remarks.
METHODALOGY
In this paper, we introduce the Tapio model to measure the state of CO2 emissions growth decoupling from regional economic growth. Based on the Tapio model, CO2 emissions growth is regarded as to increase environmental pressure which makes global greenhouse effect and climate change, GDP growth is the driving force of regional development, and CO2 emissions growth and GDP growth are not synchronized. They have a relationship from coupling to decoupling. Therefore there are two types of growth: one is that the economic growth is accompanied by stable or even declining CO2 emission pressure, which is called "absolute decoupling"; The other is that CO2 emissions growth pressure is growing at a slower rate than economic growth, which is called "relative decoupling" (OECD, 2002) [6] . Therefore the Tapio decoupling model is introduced to measure the state of CO2 emissions growth decoupling from regional economic growth as follows. The Tapio decoupling model is an elastic analysis, which is first proposed by Tapio for his research on the volume of European transportation and decoupling standards of CO2 during 1970-2001.The Tapio decoupling model uses the elasticity value to analyze the decoupling relationship between CO2 emissions growth and regional economic growth, and it can be represented as the formula (1):
（1）
In formula(1), represents the decoupling elasticity value of CO2 emissions growth; CF represents CO2 emissions; GDP represents regional economic growth; i represents the year.
The state of CO2 emissions growth decoupling from regional economic growth can be measured as a range of elastic values as a classification of decoupling State. For example, if r is between 0 and 0.8, it is defined as "weak and negative decoupling"; if r is between 0.8 and 1.2, it is defined as "recession coupling"; if r<0.8, it is called "decoupling"(or "decarbonization"). The details are shown in table I.
CASE STUDY OF CHONGQING,CHINA Data Collection and Processing
Based on the statistical yearbook of Chongqing from 1998 to 2016 as the main data source, we collected, screened and sorted out relevant data according to the requirements of the model, as shown in table 2. In this paper, CO2 footprint data (i.e., net CO2 emissions after regional CO2 emission minus regional CO2 absorption) are used to reflect the actual impact of CO2 emission on environmental pollution. 
Analysis of Decoupling State
We take the Tapio decoupling model to estimate the decoupling trend of CO2 emissions growth from regional economic growth in Chongqing municipality, and get the trend as shown in figure 1 . On the whole, there appears a synchronous growth trend from 1997 to 2011 between regional economic growth and CO2 emission growth. Spectially since 2005, the rate of regional economic growth was faster than that of CO2 emission growth, and a relative decoupling was showed in Chongqing municipality. After the year of 2011, Chongqing's economy has maintained a continuous growth rate, while the environmental pressure measured by CO2 emission growth has been decreasing. After the year of 2013, the rate of CO2 emissions growth remained stable while the rate of regional economic growth continued to be greater and obviously exceeded the rate of CO2 emissions growth which showed an absolute decoupling. Furtherly, Tapio decoupling model is also used to analyze the decoupling state between economic growth and CO2 emission growth in Chongqing from 1997 to 2015, and the result was calculated as showed in table 3.
From 1997 to 2015, the decoupling state of Chongqing'sCO2 emissions growth from regional economic growth was in the form of weak decoupling between supplemented, strong decoupling and expanding negative decoupling, the 58% of the years' decoupling state was at 0 < r < 0.8 interval in the comparison table 1of the elasticity value, and was still relatively weak even though the rate of chongqing's economic growth was greater than that of CO2 emissions growth.
Decoupling elasticity value e was not stable in each year. In 1998, 2000 and 2001, the decoupling elasticity value was less than 0, which showed a strong decoupling state, indicating that the CO2 emission growth of Chongqing was decreasing with regional economic growth in these three years. However, in 1999, the decoupling elasticity value was as high as 2.356, showing a negative expansion decoupling, which means that the spillover effects of economic growth of Chongqing's direct jurisdiction in 1997 brought about a rapid rise in CO2 emissions growth. In recent years, with the improvement of people's awareness of environmental protection and the implementation of a series of policies including incorporating energy conservation and CO2 emission reduction into government planning, strong decoupling has occurred again between 2012 and 2013. After the year of 2013, CO2 emissions grew slowly, remained roughly stable, and continued to maintain weak decoupling.
With the exception in 2004 (decoupling elasticity value greater than 1.2, expansion negative decoupling), the decoupling elasticity value has been basically maintained at 0 during the years of 1997-2015. This phenomenon indicates that the rate of Chongqing's economic growth and that of CO2 emission growth have gradually stabilized and recovered after a period of fluctuations. The decoupling state of CO2 emissions growth from Chongqing's economic growth is still relatively weak, but it is expected to achieve a strong and stable decoupling. 
CONCLUSION AND REMARKS
In general, the decoupling situation of Chongqing's CO2 emissions growth was in a weak decoupling state from 1997 to 2015. Among them, only in 1999 and 2006 was it in the state of expansion and negative decoupling, and in 2012 and 2013 was it in the state of strong decoupling. During this period, the rate of Chongqing's economic growth showed a steady and rapid trend, while the rate of CO2 emission growth stagnated firstly, and decreased in next two years after 2011, and then remained stable. In the future, the improvement of CO2 emissions efficiency through green and low-carbon development is the main roadmap of increasing the decoupling state of CO2emissions growth from economic growth in Chongqing Municipality.
First, to encourage the development of low-carbon technologies and increase the proportion of clean energy used. Developing low-carbon technologies of wind power, solar energy and biomass energy, carrying out technological reform and innovation of pricing and allocation mechanism, and improving the economic efficiency of CO2 emission growth are important ways to achieve low-carbon economic development. Second, to create a green and low-carbon urbanization model of each district and county in a different way and improve CO2 emission intensity control targets, and further deepen the national pilot program for lowcarbon cities and strive to build a number of leading low-carbon development demonstration projects through encouraging low-carbon urban construction and scientific governance by means of tax incentives, government subsidies and special funds, so as to ensure practical results. Finally, to raise the awareness of low-carbon consumption and advocate low-carbon lifestyle, including purchasing energy-saving office equipment, rationally planning and layout of public transport route network, developing new energy public transport, providing low-CO2 and environmentally friendly government services, and so on. 
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